The structure of two alternatively spliced regions, ED-A and ED^B, of human fibronectin gene, was determined, in order to show whether any similarity was present between the two. Although some interesting features are present in each, no obvious common structure or sequence homology was found. 
INTRODUCTION
Fibronectin is a high molecular weight glycoprotein present in the extracellular matrix, as well as in plasma and in other body fluids. It is a dimer composed of two identical or slightly different molecules, linked by disulfide bridges (for reviews see 1, 2). Fibronectin monomers have a molecular weight ranging between 250 and 280 KDaltons and show a remarkable heterogeneity in the amino acid sequence. Functionally it is possible to distinguish two major types of fibronectin molecules: cellular fibronectin. which is insoluble and is present in the extracellular matrix, and is mainly involved in connecting the cell membrane to the basal lamina, and plasma fibronectin, which is found in soluble form in plasma and in other body fluids.
All the various fibronectin monomers, despite the sequence variations, derive from a single gene either by alternative splicing of a common precursor or from posttranslational modifications of the protein (1. 2). Three sites of alternative processing have been described up to now both in human and rat: the ED region (3. ED-A and ED-B regions, unlike the IIICS one, show a remarkable similarity. In both cases the alternative splicing causes the insertion of an additional peptide 91 amino acids long in the middle of the protein, without introducing frameshifts. These extra domains are inserted in a repetitive region consisting of 11 homologous domains, called type III homologies. and the inserted peptides are type III homologies themselves. The gene organization is also very similar, and the alternative splicing involves ezon skipping in both cases. ED-A and ED-B exons are both absent in liver fibronectin mRNA, and both are present in fibroblasts and in cells from several other tissues, although at very different levels.
4), now called ED-A. the IIICS region (5). and, more recently, the ED-B region originally described by Hynes et al. (6) and by our group in man (7)
Because of the striking similarities between the two systems, it is possible that «imil*r signal sequences are responsible for the specific splicing patterns in both regions. Moreover, since tissue specific mRNAs are produced, even starting from a common precursor, they may derive from the interaction between the precursor mRNA and cell type specific trans-acting factors; it is possible that one or more factors are common to both systems. On the other hand, although the tissue specific splicing patterns of ED-A and ED-B are similar, still there are important differences and it is possible that the two alternative splicing events are unrelated, each of them occurring independently of the other.
In this paper we report the gene structure of the ED-A and the ED-B region of human fibronectin and we show that, although some interesting characteristics are present in each region, they are not common to both. We also describe the expression of the ED-B region in transfected Hela cell and show that the information contained in the sequence is able to accurately reproduce the same splicing patterns as occurring in vivo in fibroblasts. Furthermore we show that no interference is present between the two systems when ED-A and ED-B genes are transfected together in Hela cells. Sequence analysis of the two regions showed some unusual features in each of them. The 3' splice junction upstream from the ED-B has an unusually long polypyrimidine strech. between positions -67 and -11 of the junction, in which only one adenosine is found in position -44. As a consequence in the area between -13 and -37, in which all the mapped branch sites are found in other genes (23) . there is no adenosine, and it is difficult to find a typical branch site, even allowing for mismacthes with the already highly degenerated consensus. However this junction is used in vivo, at least in some cases, so a functional branch site must be present, either in a different position, or in the usual position, but using a different nucleotide for the formation of the lariat structure. It is known that atypical branch sites can wori (24) and that also other nucleotides can substitute for the cdenosine in artificial genes (22) (14) . thus shoeing that the effect is sequence specific. Both the deletion and the inversion of this fragment result in the loss of the structure shown in fig. 3c .
MATERIALS AND METHODS

Chemicals
The sequences of the ED-A and ED-B regions were compared to establish whether any analogy enisled between them. No extensive sequence homology or other structural similarity was found, apart from the general intron-enon organization. Also the features previously discussed are specific to each sequence and are not present in the correspondent areas of the other, so if equivalent signal sequences esist. they must be functionally, but not structurally equivalent.
Since the alternative splicing patterns are tissue specific, they may derive from the interaction between the precursor RNA and cell specific fee tors. The similarities between ED-A and ED-B suggest that one or more cellular factors involved in the control of the splicing process m&y be in common to both. Clone Bra 7 was transfected in Hela cells, together with FNED (14). a similar clone containing the ED-A region inserted in the o-globin gene, to test whether the pre»nce of the ED-A construct could affect the alternative splicing of the ED-B region. The transfected hybrid gene was transcribed and spliced exactly in the s&me way both in pressnee and in absence of the ED-A construct, thus indicating that no important limiting factor necessary to the alternative splicing is shared by the two systems (see fig. 5d-e) . Also the ratio between the tvo ED-A forms was not affected by the cotransfection (data notshown).
The results of both the sequence data analysis and the transfection experiments thus show that, although the ED-A and the ED-B regions are very similar in gene organization, no further analogy is apparent between the two systems. In particular, although the tissue specific distribution of the splicing patterns is similar, it is unlikely that the alternative splicing depends on common factors, unless these are present in such high concentration that their availability is not limited, even in presence of the high amounts of specific RNA produced in transient expression experiments.
